Development of the thalamic reticular and perireticular nuclei in rats and their relationship to the course of growing corticofugal and corticopetal axons.
This study examines the connections of the thalamic reticular and perireticular nuclei during development. In addition, because these nuclei lie directly in the path of corticofugal and corticopetal axons during development, we have examined the relationship of these growing axons to the reticular and perireticular cell groups. Neurones were labelled by applying DiI, wheat germ agglutinin conjugated to horseradish peroxidase (WGA-HRP), or HRP to the dorsal thalamus and/or cerebral cortex of rats at different stages of development. The axons of neurons in the reticular nucleus reach the dorsal thalamus as early as embryonic day (E) 14. At this age, and during later prenatal development, a small DiI implant limited to the presumptive lateral geniculate nucleus labels reticulothalamic and thalamocortical axons which travel in a clearly defined bundle through the thalamus. During late gestation, thalamocortical (approximately E15) and corticothalamic (approximately E17) axons pass directly through the reticular nucleus toward their targets. It is not until birth that collaterals are seen extending into the nucleus from the parent axons. Neurones in the perireticular nucleus, in contrast to those in the reticular nucleus, are not labelled from the lateral geniculate nucleus until after birth. The perireticular nucleus is very large at a stage when the first thalamocortical axons leave and when the first corticothalamic axons approach the thalamus. These axons are seen to change course sharply in the region of the internal capsule, where there are many perireticular cells. Corticothalamic axons turn toward the reticular nucleus, and thalamocortical axons turn toward the cortical subplate. Corticospinal and corticobulbar axons, on the other hand, pass directly through the perireticular region toward their more caudal targets. After these axons have reached their targets, the perireticular nucleus reduces dramatically in size.